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(57) Abstract: The invention presents a 
new way to implement bigger keyboard 
in basic mobile terminal devices without 
increasing the size. The mobile terminal 
device is foldable, and can be arranged in 
two different closed positions. A mobile 
terminal device according to the invention 
comprises a housing, at least two covers 
pivotably attached to said housing, at least 
two different operative surfaces. Said two 
covers are movable between at least two 
closed positions. Said at least two different 
operative surfaces are arranged on different 
surfaces of one of said housing and/or said 
covers in a way that in at least one of said 
closed positions, one of said two different 
operative surfaces is located on an outer 
surface of said mobile terminal device in 
said closed position. So a user can chose 
which user interface is presented to him by 
closing the mobile terminal device in the 
one or the other way. 
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MOBILE TERMINAL DEVICE HAVING FOLD ABLE FUNCTIONAL COVER 

The present invention relates to mobile terminal devices for use with foldable keypads. It also 
relates to mobile terminal devices having foldable keypads to provide customized user 
interaction interfaces for different purposes. More specifically the invention relates to a mobile 
terminal device with foldable keypads for different user interactions. 

The fact that mobile phones and other mobile terminal devices such as PDA's (personal digital 
assistants) and pocket computers are getting smarter, smaller and offer more and more different 
functions, leads to the requirement of more extended and versatile input devices such as keypads. 
At the same time, however, the size of the mobile terminal devices has to remain the same or 
even get smaller. The need for relatively large keyboards for small mobile terminal devices is 
growing all the time when mobile terminal devices decrease in size. Existing solutions 
encompass foldable mobile terminal devices, or if more applications are needed, solutions such 
as the Nokia Communicator. 

Prior attempts to solve said problems are described in the patent applications WO9931800 and 
W09819434. WO9931800 describes a mobile terminal device where two wings are opened up to 
enlarge the keyboard. However, when closed, the wings are closed on top of the keyboard side by 
side, and when opened the size of the keyboard is only twice compared to the closed position. 
The device described further comprises keyboard elements which comprise input elements 
(buttons touchpads) on each side of a foldable keypad element. 

In W098 19434 a mobile phone is described which has a foldable keyboard, but the keyboard 
inside the phone has the same size as the keyboard of the outer side and there is only one wing or 
cover. 

All the above approaches for folding keyboards have in common that they comprise only two 
conditions: one open condition and a closed condition. WO9931800 further comprises a partially 
open condition, with an opened display element and a closed keypad element. The closed 
condition comprises a first (smaller) keypad on an outer surface and the open condition 
comprises a second (bigger) keypad on the outer surface. 

It is one object of the present invention to provide a mobile terminal device with different input 
interfaces or communication devices of operative surfaces (keypads) for . multiple input and 
control purposes. 
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It is another object of the present invention to provide a mobile terminal device with different 
exchangeable operative surfaces. 

It is another object of the present invention to provide a method to fold such a device. 

According to an aspect of the present invention a mobile terminal device is provided comprising 
a housing and two functional covers pivotably attached to said housing. Said functional covers 
have at least two operative surfaces. Said covers are movable between two closed positions, 
wherein in both of said closed positions one cover is conforming to a part of the housing adjacent 
said cover, and the other cover is overlapping the first cover in a conforming way. In at least one 
of said closed positions one of said operative surfaces is located on an outer surface facing away 
from said housing and is accessible from the outside. 

The expression "operative surface" is to denote input and/or output and/or interaction elements 
such as keyboards, keypads, displays, monitors, touchscreen monitors, mousepads, trackballs, 
gaming devices and the like. 

More advanced embodiments of said mobile terminal device may offer more than two covers 
with more than two closed positions in which each closed position exposes another specialized 
man machine interface to a user. The two covers can both be directly connected to said housuig, 
e g with a hinge, or be indirectly connected to the housing, wherein both covers are pivotably 
connected to each other, and one of the covers is connected to the housing. Such a device can be 
embodied e.g. in form of a triptych with three panels of substantially equal size so that bom 
covers may be used in an open position, or, depending on which panel is closed first, only the 
backside of the panel closed as second is visible. The covers may comprise engaging means to 
maintain the open position when the device is held by a user to prevent that the covers 
inadvertently close under normal use. 

Preferably, said functional covers have operative surfaces on both sides of said covers. Thereby a 
first operative surface is accessible in a closed position and a second operative surface is 
accessible in an open position of said cover. A first operative surface of said cover is facmg away 
and can be accessed in a closed position while the other operative surface is facmg towards an 
adjacent surface of the housing.. In an open position the other operative surface can be accessed 
in an open position of the cover. 

Advantageously, said operative surface accessible from the outside in said first closed position is 
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different from said operative surface accessible from the outside in said second closed position. 
So a user can change the functionality and the appearance of the mobile device by changing from 
one closed position to the other. 

Conveniently, the covers of the mobile terminal device are movable to an open position, wherein 
a surface of the housing is exposed. In this open position both covers are in an open position, and 
the surface conformed by at least one of the covers in both closed positions is exposed. If this 
surface of the housing comprises a functional surface, it is accessible in the open position. 

In an open position all operative surfaces can be used at the same time. The open position 
includes the advantage that the area of the user interface e.g. areas occupied by display and input 
buttons rises, while the overall size of the mobile terminal device in the closed position can be 
small. When applied e.g. on a portable DVD- (Digital Versatile Disc) video player with display, 
and DVD- slots and control interfaces, the display can be in a first closed "transport" position, 
with said operative surfaces and said slots located on the inside of the device, wherein a standard 
open position with the display and the operative surface is accessible, and a second closed 
"mobile player" position with only the display is exposed for mobile video access e.g. m 
vehicles. 

Conveniently, said housing has an operative surface. The covers have outer and an inner 
surfaces, wherein in the closed position the outer surfaces can face towards a user, and the inner 
surfaces are conforming to said housing or the other cover. In the open position, the operative 
surface of the housing and the inner surfaces of the covers are forming one combined surface 
facing towards a user. Thereby the functional surface of said housing and said inner functional 
surfaces of said covers can be designed to form a single user interface composed of e.g. two or 
three parts. So the operative surface of the housing is located on a part of said housing covered 
by one of the covers in said closed positions. 

Advantageously, in said open position said operative surface of said housing and at least one of 
said operative surfaces of said covers are usable. Conveniently all operative surfaces are usable, 
in said open position. This is especially useful if a main functionality of the mobile device is only 
accessible in the open position. So the above described two- or three-part inner user interface is 
usable in the open position. 

Preferably, the at least two covers have a substantially triangular cross section. The covers can 
have a curvilinear triangular shaped cross section, too. The edges and corners can be rounded to 
improve the ergonomic appearance of the mobile terminal device. 
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Preferably, said mobile terminal device further comprises at least one display. The display can be 
located on the housing, on said cover or even in said operative surfaces. The display can e.g. be a 
touch screen display. The display can be a specialized e.g. alpha numerical or a dot matrix 
display. The display can be monochrome or color. 

Advantageously, at least one of said covers is detachably attached to said housing. In the simplest 
case the design of the cover can be adapted to personal preferences of a user. If the detachably 
mounted cover include an operative surface, a detachably mounted cover includes multiple 
advantages, e.g. maintenance and repair operations can be simplified. Detachably mounted 
covers can further offer an option to customize the mobile terminal device by exchanging one 
cover with a certain operative surfaces e.g. a telephone keypad with another cover with e.g. a 
MP3-player. The detachably mounted covers may e.g. comprise a power supply for an electronic 
element in the mobile terminal device, or even specialized electronic modules. 

Conveniently, said operative surfaces can be detachably attached to said housing and said cover 
respectively. Such detachably attached operative surfaces enable a user to customize e.g. a front 
side and a backside of a cover or a housing independently from the other side of said cover or 
said housing. 

Advantageously, said mobile terminal device, further comprises switching means to activate or 
disable at least one of said operative surfaces. Said switching means can be one or more 
manually operated switches on said mobile terminal device to activate or deactivate one of said 
operative surface. The switching means can be a mechanic switch, automatically operated by the 
movement or the position of the covers. The switch can be magnetically operated. The switching 
device can be e.g. an acceleration sensor or a light sensor, to detect the actual position or a 
movement of the covers of the mobile terminal device to activate e.g. operative surfaces directed 
to the counter gravitation direction. 

Advantageously, said mobile terminal device can be a mobile communication device, a mobile 
computer device, or a foldable keyboard. The device is not limited in its actual function, and can 
be e.g. a remote control, a measurement device such as an oscilloscope or the like. The device is 
foldable and can be folded in a way that different and maybe customized interaction interfaces 
are accessible in the different closed states. According to one embodiment of the invention, the 
mobile terminal device is a multi purpose device that is foldable to expose different user 
interaction interfaces for different purposes in the closed state. 
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According to another aspect of the present invention a method for folding a mohile terminal 
device to expose different outer surfaces is provided. The mobile terminal device, comprises a 
housing, at least two covers pivotably attached to said housing and movable between two closed 
positions, conforming to a part of the housing adjacent said cover in both closed positions. At 
least two different operative surfaces are arranged on at least one of said housing and said at least 
two covers in a way that in one of said closed positions one of said operative surfaces is located 
on an outer surface facing away from said housing and is accessible from the outside. The 
method comprises the step of: pivoting a first of said at least two covers from a first closed 
position an open position, pivoting a second said at least two covers from a first closed position 
to an open position, pivoting said first cover from said open position to a second closed position, 
and pivoting said second cover from said open position to a second closed position exposing at 
least one different outer surface. 

It should be noted that the method of refolding said mobile terminal device, by executing said 
steps in an inverted sequence should fall under the scope of the present invention, too. 

In the following, the invention will be described in detail by referring to the enclosed drawings in 
which: 

Figures 1 A to IE depict cross sections of a mobile terminal device in different folding positions 
according to one embodiment of the present invention. 

Figure 2A to 2D depict other embodiments of mobile terminal devices according to the present 
invention. 

Figures 3A to 3G depict user interaction interfaces of a mobile terminal device according to 
another embodiment of the present invention. 

Figure 4 depicts an embodiment of a cover with a detachable operative, surface according to 
another embodiment of the present invention. 

The figures 1A to IE show cross-sections of a mobile terminal device at the level of the keypad, 
in the five different positions of the mobile terminal device. The picture should be considered 
only as a schematic representation of the principle of the invention. There are several ways in 
which the cross-sections can be modified to optimize them for an actual product. The Invention 
presents a new way to implement bigger keyboard in basic mobile terminal devices such as 
mobile phones. At the same time the new construction allows use of several independent 
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keyboards at the same mobile terminal device without the need to increase the size of the mobile 
terminal device radically. The keyboard has two wings or covers that are overlapping each other 
in the closed positions (see figures 1A to 2D). Because wings are shaped, as a triangle when seen 
from side, they can be arranged in two different closed position this way presenting two different 
small keyboards/keypads to user. When wings are opened the keyboard area is three times bigger 
and this enables designers e.g. to implement a qwerty-keyboard in small electrical devices. 

The invention also improves the usability when special keyboards for different kind of 
applications can be implemented in a single mobile terminal device. The mobile terminal device 
comprises a housing 2 and two covers 4, 6. The two covers 4, 6 are pivotably connected to the 
housing by means of two hinges 8. In Figure 1 A, both covers 4, 6 are in a closed position, and the 
cover 4 is overlapping the cover 6. In the first closed position only the outer surface 10 of cover 4 
is visible. In Fig. 1 A an arrow shows the first movement of the cover 4, to open the mobile 
terminal device. 

In figure IB, the cover 4 is in an open position, and the device exhibits the inner surface 12 of 
cover 4 and the outer surface 18 of cover 6. This describes a partially open position of the mobile 
terminal device. In Fig. IB an arrow indicates the second movement to fully open the mobile 
terminal device. 

In figure 1C, both covers 4, 6 are in an open position, and the device exhibits the inner 
surface 12, 14, 16 of the mobile terminal device. The inner surface of the mobile terminal device 
in the open condition exhibits an interface large enough to hold e.g. a qwerty-keyboard. An arrow 
shows the movement to partially close the mobile terminal device. 

Figure ID depicts the partially closed position of the mobile terminal device. Figure IE depict 
the fully closed position of both covers 4, 6 in the second closed position. In the second closed 
position the cover 6 is fully overlapping the cover 4, the device exhibits the outer surface 18 of 
the cover 6 on its outer surface. 

If the mobile terminal device is e.g. a mobile communication device, figure 1A exhibits e.g. an 
ITU-T (phone) keypad (first interface) on top. In figure 1C, the ••wings'* are opened and the 
communication device presents e.g. a QWERTY-keypad (second interface). In figure IE the third 
interface is on top, which can be e.g. a games controller, MP-3 player controller, touch-pad etc.. 
What the functions of the covers actually are, is of no consequence to the basic principle of the 
invention. In fact, the covers, or the cover tops, can be made exchangeable to suit different 
applications. So one of the cover tops can e.g. be a simple cover to protect the interfaces of the 
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mobile terminal device. In a basic version of the device, both surfaces 10, 18 may only contain a 
cover. So a user can chose which user interface is presented to him by closing the mobile 
terminal device in the one or the other way. 

The hinges do not prove a technical problem as each wing or cover turns about a single 
immovable axis. The axis can be arranged parallel or not parallel. The data/power connection to 
the body of the phone can be implemented with an ordinary flexible flat cable. The only technical 
requirement out of the ordinary is, that the keypads themselves have to be thin, in order to fit into 
the wings. Domes under a membrane are a tested and a quite sufficiently thin implementation for 
the wings or covers. 

Figures 2A to 2D depict other embodiments of a mobile terminal device according to another 
embodiment of the present invention. As can be seen in the figures, the embodiments of the 
mobile terminal device figures 1A, IE, and2A in are asymmetrical (relative to the vertical 
midline of the mobile terminal device). This embodiment includes the advantage that both 
covers 2, 4 has a similar shape. With such a design, both covers may be manufactured with only 
one mould, thereby reducing the manufacturing costs. 

However, It is possible to make one of the closed positions symmetrical (Figure 2B left side) at 
the expense of making the other closed position slightly more asymmetrical (figure 2B right 
side). This is an important notion, because for the appeal of the mobile terminal device, it may be 
important to make one of the closed positions symmetrical. 

It should be noted, that all the embodiments described in the description and in the figures may 
be manufactured in a symmetric or asymmetric way. 

Figure 2C depicts a mobile terminal device with covers 4, 6 having curvilinear triangular cross 
sections, and the housing has a curvilinear diangular or almond shaped cross section. Any other 
shapes can be chosen fitting into each other in different mutual overlapping, closed positions. The 
curvilinear triangular shape of the covers or wings 4, 6 may comprise one rounded angle 44 
indicated by the dotted line to form a substantially oval cross section in both closed positions. 

Figure 2D depicts a cross section of an embodiment of the present invention with four 
covers 4, 6, 20, 22 on the top and on the bottom sides of the mobile terminal device. Such a 
multiple cover version of a mobile terminal device, can be used with up to four different 
customized outer surfaces and two different large inner user interaction interfaces. This may be 
used to change the outer appearance of the mobile terminal device, if covers with different 
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surfaces and colors are used. A multi cover version may be built with a substantially rectangular 
or oval cross section, too. 

Figures 3A to 3G depict different embodiments of outer and inner surfaces of the mobile 
terminal device according to different embodiments of the present invention. 

Figure 3A depicts an outer surface of a cover with a telephone interface, comprising a keypad 
and a display, and microphone and loudspeaker openings. An antenna may be integrated in the 
cover or in the hinge. Such a well known telephone interface can be used to use the mobile 
terminal device as a conventional mobile telephone. 

Figure 3B depicts a user interface with a numerical keypad and a touchpad. With such an 
interface and e.g. a wireless data transfer, the device may be used to remote control other mobile 
terminal devices such as TVs and the like. Such a cover may include a laser diode for pointing in 
presentations, too. The numerical keypad may further include control keys to remote control e.g. 
other home application devices such as TV-, music-, kitchen-, and access devices. 

Figure 3C depicts a screen or display interface. The display may be applied on an inner or an 
outer surface of the device. If applied to an inner surface, the display may be combined e.g. with 
a QWERTY- keyboard or the like on another cover or the housing. If the device is e.g. a mobile 
DVD video player, the screen may be applied to an outer surface of a cover to enable a user to 
watch a video in the closed state of the device e.g. while travelling. To offer at least a few 
interaction options for the video player there is a row of keys arranged below the screen, to offer 
such functions as e.g: "play", "skip", "pause", "stop" and 'Volume". The screen can be a touch 
screen display, if required. The depicted interface can be a solar cell too, to charge an internal 
power storage, to enable the system to be operated as e.g. a survival tool independently of 
external power supply. 

Figure 3D depicts an embodiment of a device according to the invention in an open position. The 
depicted device includes a three-element display and three-element qwerty-keyboard. Both 
covers may only contain buttons and have only a height half of the housing, so that the device 
only has a single display on the central element. 

Figure 3E depicts an other outer surface of the device with a game interface. The game interface 
includes a thumbpad, keys and a display. Such game interfaces are well known and therefore are 
not described in detail. The game interface may be able to access electronic game software via a 
slot (not shown) or e.g. via a telephone from a communication network. 
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Figure 3F depicts a radio cover, with two loudspeakers, a frequency scale, a display, e.g. for 
battery operation and two wheels on one side for frequency and volume selection. The radio 
module further comprises an earphone socket indicated as the small rectangle on top. The radio 
interface can be e.g. am MP3-player, a CD-Player, a micro-cassette recorder or the like, too. 

Figure 3G depicts a global positioning system (GPS) interface. As the other interfaces this cover 
comprises keys and a display. The cover further comprises a pivotably attached antenna module 
on the top end of the cover. 

It should be noted that the covers, modules, interfaces may be exchangeable, to customize the 
mobile terminal device. It should further be noted that the single outer surfaces covers and 
modules can be different interfaces of a single central mobile terminal device, and that the 
different interfaces and modules may be can be interconnected to access the same resources as 
computing power, power supply, displays and the like. The modules can be independent modules 
even with independent power supplies, simplifying the construction of the hinges by omitting the 
electrical connection between the covers and the housing. 

So the mobile terminal device may e.g. combine the features of figure 3 A, 3D and 3F: 
A one hand interface for inputting phone numbers and short texts and for browsing the phone 
book, is exhibited in the first closed position. In practice, this is the ITU-T interface with T9 
capability, as it is familiar to users. 

An efficient interface for writing text messages and e-mail exhibited in the open position. A 
thumb operated version of the familiar qwerty-keyboard is an obvious choice. 
A third interface for extra applications the phone might have - MP-3 player, games, camera, 
GPS-navigator etc., exhibited in the second closed position. 

This embodiment of the invention describes how to incorporate three distinct interfaces in a 
mobile terminal device and still make it look like a conventional monoblock mobile terminal 
device. It is possible to make the covers 4, 6 with rectangular cross-sections, but at the expense 
of making the hinges 8 and connecting cables more complicated. 

Figure 4 depicts an embodiment of a cover 4 with a detachable operative surface 12 according to 
another embodiment of the present invention. The cover 4 comprises a substantially triangular 
cross section and two hinge elements on the right edge. The cover is hollow to be able to hold an 
interface element 12. In the cover 4 there are contact surfaces to provide an electrical connection 
to electrical elements in the housing, such as a power supply or an in/out interface. The 
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connection can be designed as an optical fiber, too. The interface element 12 can be mechanically 
connected to the cover by means of screws 42. The interface element 12 comprises contact 
elements (not visible) to electrically connect said contact surfaces in the cover 4. The interface 
element can be e.g. a pocket calculator or the like. 

With the help of the Invention, 

- three interfaces can be implemented in a single mobile terminal device which looks like a 
conventional monoblock device. 

- One of the interfaces can be made large enough to hold a QWERTY-keyboard. 

- The covers or cover tops can be made exchangeable for different applications 

- Only conventional technology is needed for implementation 

It is to be noted the covers may cover the whole surface of the housing as depicted in the figures. 
The covers may be designed to cover only a part of the front surface of the mobile device. The 
partially overlaying covers can be located only in the area of a keypad of e.g. a mobile device so 
that a display in the housing is visible in the closed and in the open position of the covers. It is 
further to be noted that the axis of the hinges of the covers can be substantially parallel to each 
other as depicted in the figures. The axis of the hinges of the covers can be inclined to each other, 
requiring a complex three dimensional shape of the covers. 

This application contains the description of implementations and embodiments of the present 
invention with the help of examples. It will be appreciated by a person skilled in the art that the 
present invention is not restricted to details of the embodiments presented above, and that the 
invention can also be implemented in another form without deviating from the characteristics of 
the invention. The embodiments presented above should be considered illustrative, but not 
restricting. Thus the possibilities of implementing and using the invention are only restricted by 
the enclosed claims. Consequently, various options of implementing the invention as determined 
by the claims, including equivalent implementations, also belong to the scope of the invention. 
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Claims 

L Mobile terminal device, comprising: 

- a housing; 

- a first functional cover and a second functional cover, both pivotably attached to said 
housing; 

said functional covers each having at least one operative surface, and being movable 
between two closed positions, wherein in a first closed position said first cover is 
conforming to a part of said housing adjacent said first cover, and said second cover is 
overlapping said first cover in a conforming way, and in a second closed position said 
second cover is adjacent to and conforming to a part of said housing adjacent said second 
cover, and said first cover is overlapping said second cover in a conforming way, wherein 
in one of said closed positions one of said operative surfaces is located on an outer 
surface facing away from said housing and is accessible from the outside. 

2. Mobile terminal device according to claim 1, wherein said functional covers have operative 
surfaces on both sides of said covers. 

3. Mobile terminal device according to claim 1 or 2, wherein said operative surface accessible 
from the outside in said first closed position is different from said operative surface 
accessible from the outside in said second closed position. 

4. Mobile terminal device according to claim 1 to 3, wherein said covers are movable to an 
open position, wherein a surface of the housing is exposed. 

5. Mobile terminal device according to claim 4, wherein in said open position all operative 
surfaces are usable. 

6. Mobile terminal device according to anyone of claims 1 to 5, wherein said housing has an 
operative surface on a part of said housing covered by one of the covers in said closed- 
positions. 

7. Mobile terminal device according to anyone of claims 1 to 6, wherein in said open position 
said operative surface of said housing and at least one of said operative surfaces of said 
covers are usable. 



8. Mobile terminal device according to anyone of claims 1 to 7, wherein said at least two covers 
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have a substantially triangular cross section. 

9. Mobile terminal device according to one of claims 1 to 8, further comprising at least one 
display. 

10. Mobile terminal device according to anyone of claims 1 to 9, wherein at least one of said 
covers is detachably attached to said housing. 

11. Mobile terminal device according anyone of the preceding claims, wherein at least one of 
said at least two operative surfaces is detachably attached to at least one of said housing and 



12. Mobile terminal device according to anyone of the preceding claims, further comprising 
switching means to activate or disable at least one of said operative surfaces. 

13. Mobile terminal device as described in any one of claims 1 to 12, wherein said mobile 
terminal device is a mobile communication device, a mobile computer device or a mobile 
foldable keyboard. 

14. Method for folding a mobile terminal device having a housing, a first and a second functional 
cover, said functional covers each having at least one operative surface, and being movable 
between two closed positions, wherein in a first closed position said first cover is conforming 
to a part of said housing adjacent said first cover, and said second cover is overlapping said 
first cover in a conforming way, and in a second closed position said second cover is 
conforming to a part of said housing adjacent to said second cover, and the said first cover is 
overlapping the said second cover in a conforming way, wherein in said closed positions one 
of said operative surfaces is located on an outer surface facing away from said housing and is 
accessible from the outside, by the step of: 

- pivoting a first of said at least two covers from a first closed position an open position, 

- pivoting a second of said at least two covers from a first closed position to an open position, 

- pivoting said first cover from said open position to a second closed position, and 

- pivoting said second cover from said open position to a second closed position exposing at 
least one different outer surface. 
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